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1 CuHIP@ QDs@ paper
CudIP; ( D)

:(A)
Cu-IP
Fig. 1
paper; ( B) CdTe quantum dots grafted on paper; ( C) Cu-IP bound
CdTe QDs bound on the fiber

SEM images of copper ions (I) imprinted polymer ( CudIP) @ QDs @ paper: ( A) bare glass fiber

with the CdTe QDs; ( D) Cu-IP and the
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Fig.2 ( A) Schematic illustration for the sensing mechanism and ( B) FL intensity of QDs and
different paper-based analytical devices
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Fig.3 ( A) Effect of the concentration of HCl on FL intensity; ( B) Effect of 3-aminopropyltriethoxysilane
( APTES) ; ( C) Effect of pH to the absorptive capacity of CudIP@ QDs paper; ( D) Effect of the concentration of
EDTA and the elution time on FL intensity
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Fig.4 Absorption capacities of CudIP@ (QDs paper
(A) Cu®* CuIP ;1 (B) Cu®* NIP :(C)
Cu?* : (D) CudIP@ QDs . (E) CudIP@ QDs
(A) and (B) FL intensity of Cu-IP paper and NIP paper in different concentration of Cu’* solution; ( C) relationship between the
concentration of Cu?* and Fy /F; (D) absorption kinetics curves of Cu-dIP@ QDs paper; (E) selectivity of CudIP@ QDs paper.

1
Table 1 Detection results of Cu’>* in real aqueous sample
RSD ICP-MS
Sample Spiked (mg/L) Found ( mg/L) Recovery (%) (% n=3) (mg/L)
0 0 - - 0
0.13 0.14 103.1 10.9 0.132
Lake water 0.96 0.96 100.0 9.4 0.958
1.92 1.91 99.9 11.5 1.93
3.20 3.27 102.1 8.2 3.22
0 0 - - 0.021
0.13 0.15 122.5 7.5 0.140
Sea water 0.96 1.02 106.6 11.6 1.013
1.92 1.96 102.2 10.2 1.94
3.20 3.21 100. 4 10.4 3.20
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An Ion Imprinted Polymers Grafted Paper-based Fluorescent
Sensor Based on Quantum Dots for Detection of Copper ions

WANG Xin-Ran'®> LI Bo-Wei’ YOU Hui-Yan"' CHEN LingXin" >
'( College of Environment and Chemical Engineering Dalian University Dalian 116622 China)
*( Key Laboratory of Coastal Environmenial Processes and Ecological Remediation
Shandong Provincial Key Laboratory of Coastal Environmental Processes Yantai Institute of Coastal Zone Research

Chinese Academy of Sciences Yaniai 264003  China)

Abstract For copper ions ( Cu’") analysis in environmental samples a novel highly selective fluorescent
sensor was fabricated based on the microfluidic paper-based analytical device to detect Cu’" ions in the
aqueous samples. The glass fiber paper was activated using HCI solution and incubated in cadmium telluride
( CdTe) quantum dots solution to gain a fluorescent substrate. The Cu’* ions imprinted polymers ( Cu-IP)
was synthesized using APTES as a functional monomer and TEOS as a crossdinking agent on the surface of the
glass fiber in paper at room temperature. This fluorescent sensor was successfully applied to determine the
amount of Cu’" ions in aqueous samples that mainly depended on the electron transition between the CdTe
quantum dots and the Cu®* ions for specific recognition Cu’" ions. A good linearity was presented in the Cu®*
concentration range of 0. 032 —3.20 mg/L.  and the limits of detection could be achieved at 0. 012 mg/L.
Satisfactory recoveries ranging from 99.9% to 122.5% were attained for the spiked seawater and lake water
samples with four concentration levels of Cu’* ions. The CudIP@ QDs paper showed a good performance and
significant application perspectives for rapid detection of copper ion by comparing with the results of ICP-MS.

Keywords Paper-based; Ion imprinted polymers; Copper ions (I); Cadmium telluride quantum dots
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